The authors concluded that nutritional support, mainly in the form of oral nutritional supplements, improved total intake, anthropometric measures and grip strength in chronic obstructive pulmonary disease (COPD). The authors' conclusions reflect the evidence presented but poor quality studies and unreported heterogeneity mean that caution is warranted when interpreting these results.
Study selection
Randomised controlled trials (RCTs) that compared nutrition support with placebo or no intervention in patients with stable COPD were included. Intervention duration had to be greater than two weeks. Studies that used parenteral nutrition were excluded.
The outcomes of interest were total nutrient intake (energy and protein), body weight, upper arm anthropometric measures, body composition and hand grip strength. Eight studies were conducted in an outpatient setting, three in an inpatient setting and two in both outpatient and in-patient settings. Patients in the trials had a stable COPD (<70% predicted forced expiratory volume in one second) and free from exacerbation. Patients were classified as having severe COPD where predicted forced expiratory volume was between 30% and 40% in one second. Types of interventions included food strategies, dietary advice, oral nutritional supplements and enteral tube feeding. Both nourished and malnourished patients were included in the trials. Malnutrition was considered to be present if the mean BMI (body mass index) was less than 20 or the mean percentage ideal body weight was more than 90%. The intervention ranged from 16 days to six months. The amount of nutritional support prescribed ranged from 355 kcal/day to 1,280 kcal/day. Two reviewers were involved in study selection. Any disagreements were resolved through discussion with a third reviewer.
Assessment of study quality
The Jadad scoring system was used to assess quality to give a score of up to 5 for randomisation, blinding and withdrawals/drop-outs.
Two reviewers independently evaluated study quality. Any disagreements were resolved by discussion with a third reviewer.
Data extraction
Means and standard error were used to calculate mean differences (MD) with 95% confidence intervals (CIs). The effect sizes were expressed as differences in mean ± standard error (SE). Where only mean values were reported, standard deviation and standard error were calculated by using reported p value. Where data were not reported in the text but illustrated within figures, data were extracted from the figures. It was not clear how many reviewers performed the extraction. A random-effects model was used to combine studies to calculate effect sizes and standard error. Subgroup analysis was performed according to type of nutritional support and baseline nutritional status (nourished or malnourished). Metaregression analysis was used to investigate whether the duration or amount of the intervention influenced the effect size for each outcome. Publication bias was assessed using funnel plots and Begg and Mazumdar and Egger tests.
Methods of synthesis

Results of the review
Thirteen RCTs (439 patients) were included in the review. Interventions were dietary advice (one RCT), oral nutritional supplements (11 RCTs) and enteral tube feeding (one RCTs). The quality assessment showed three studies were of higher quality (Jadad score 4 or 5) and 10 were of lower quality (Jadad score less than 3). There was no evidence of publication bias.
There was a significant increase in mean total protein and energy intakes with nutritional support of 14.8g ± 3.6 (p<0.001; two studies) and 236 kcal ± 71 (p<0.001; five studies) daily. Meta-analysis showed greater mean improvements in favour of nutritional support for body weight (MD ± SE = 1.83kg ± 0.26; p<0.001; eight studies), grip strength (MD ± SE = 5.3% ± 2.7%; p<0.05; four studies) and skinfold thickness based on the sum of four skinfold sites (MD ± SE = 1.2mm ± 1.2; p<0.001). Further results were reported.
Subgroup analysis of nourished and malnourished showed significant increase of weight in favour of the interventions. Meta-regression did not show a significant relation between the magnitude of the weight increase, percentage ideal body weight at baseline, target intake from the nutritional intervention and duration of intervention.
